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GENERAL NOTES:

ENO SECTIONS INCLUDING ALL BOLTS. NUTS, RODS AND STRAPS SHALL BE FABRICATED
FROM GALVANIZED STEEL MEETING THE REQUIREMENTS OF SECTION 1020 THE STANDARD
SPECIFICATIONS

ALL BOLTS UNLESS OTHERWISE SHOWN SHALL BE A307 BOLTS.

WHEN REQUIRED. DPTIONAL TOE PLATE EXTENSION SHALL BE PUNCHED OR DRILLED AND
BOLTED TO END SECTION TOE PLATE, STEEL FOR TOE PLATE EXTENSION SHALL BE SAME
GAUGE AS END SECTION. DIMENSIONS SHALL BE DVERALL WIDTH LESS &' BY 8 HIGH.

ATTACHMENT TO CIRCULAR PIPES 15" THROUGH 24” DIAMETER SHALL BE MADE WITH TYPE
#1 STRAPS. ALL OTHER SIZES SHALL BE ATTACHED WITH TYPE #2 CONNECTORS.

SAFETY BARS AND LONGITUDINAL BARS SHALL BE FABRICATED FROM STEEL PIPE MEETING
THE REQUIREMENTS OF ASTN A-53 SCHEDULE 40 SPECIFICATIONS. SAFETY BARS AND
LONGITUDINAL BARS SHALL BE HQT DIPPED GALVANIZED AFTER FABRICATION IN ACCOR—
DANCE WITH SECTION 1020 DF STANDARD SPECIFICATIDNS.

INSTALLATION SHALL BE PERFORMED
STANDARD SPECIF[CATIONS.

IN ACCORDANCE WITH SECTION 725 AND 732 OF THE

SLOTTED HOLES FOR SAFETY BAR ATTACHMENT SHALL BE PROVIDED FOR ALL END SECTIONS.

MINOR VARIATIONS OF DETAIL WILL BE ACCECTED TO PERMIT THE USE OF A MANU-
FACTURER'S STANDARD METHODS OF FABRICATION.

ENO SECTIONS FABRICATED FROM THICKER METAL THAN INDICATED WILL BE ACCEPTED.

SAFETY BARS ARE OPTIONAL FOR PIPES WITH DIAMETERS OF LESS THAN 24”.

ALL PIPES WITH DIAMETERS GREATER THAN 21" CONSTRUCTED WITHIN THE 10:
APPRDACH SLOPE OF ANY BULLNDSE GUARDRAIL SYSTEM SHALL HAVE SAFETY SLDPE
END SECTION PROTECTION.

ALL BOLTS SHALL BE " DIAMETER AND GALVANIZED. UNLESS OTHERWISE SHOWN.
SKIRT SECTION IS DEFINED AS THE FLARED PORTION OF THE END SECTION INCLUDING
SIDE AND BOTTOM (CENTER) PANELS AND APRON.

SKIRT SECTION FOR 12” TROUGH 24" PIPES SHALL BE MADE IN ONE PIECE.
SKIRT SECTIONS FOR 30” AND LARGER PIPES MAY BE MADE FROM UP TO 2 SHEETS
JOINED BY RIVETING DR BOLTING ON CENTERLINE.

SKIRT SECTIONS FROM 48" AND LARGER PIPES MAY BE MADE FROM UP TO 3 SHEETS JOINED
BY RIVETING OR BOLTING EQUAL DISTANCE FROM CENTERLINE.

ALL 3 PIECE SKIRTS FOR 60" PIPES SHALL HAVE 0.109” THICK SIDES AND 0.138"
THICK BOTTOM (CENTER) PANELS. WIDTH OF BOTTOM PANELS SHALL BE GREATER THAN
20% OF THE PIPE PERIPHERY CONNECTOR SECTION. CORNER PLATES AND TOE PLATES

SHALL BE GALVANIZED AND OF THE SAME OR GREATER THICKNESS AS THE SKIRT
METAL END SECTIONS FOR CIRCULAR PIPES
PIPE MIN. MIN. DIMENSIONS IN INCHES L DIMENSIONS MISSOURI HIGHWAYS AND TRANSPORTATION
D1A. v - A H ¥ |OVERALL | SLOPE | LENGTH |SLOPE | LENGTH | SLOPE | LENGTH COMMISS 10N
CORRUGATION S1ZED (IN.) [ENDS Cm)fENDS 7.
TO FIT PIPE 211 & 1011 1UT0L | A7 T0L | 27 TOL. | WD (IN.) CIN) (IN.)
15 ok 1 37 : 20 30 0: 70
18k 4 40 : 32 a8 0:1 | 100
21 ok 7 43 - 44 66 0:1 | 130
24 0 6 56 84 0:1 ] 160
% B 2 0 36 T 50 50 126 SAFETY SLOPE END SECTION
36 1 g 2 6 g 3
42 8 o 8 2
48 4 6 2 8
- 54 0 2 6 4
60 66 8 0 300

SECTION B-B

WITH PIPES 21

3k NO SAFETY SLOPE END SECTION REQUIRED FOR SINGLE PIPE INSTALLATION
INCH DIAMETER OR LESS.
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BAR GRATE SYSTEM DATA
DRAIN 3:1 SLOPE 4:1 SLOPE 6:1 SLOPE
PIPE SIZE A B c D E "F 7 BARS] G H J A B c D E "F" BARS G H J A B C [} E "F” BARS] G H J
kk 157
*k 187
Hx 217
24" 0 4 2'-0" 6 15" 1 84" 33" 1847 0 4 2’0" 153" 15" 3 12" 33" 14° 2 4 2'-0" 133" 15 & 12" 33" 9.5°
30" 0 5 26" 154" 18" ¥ 12" 39" 18.4° 1 5 2 6" 164" 18" 3 12 39" 14° 3 5 2'-6" 195" 10 5 12" 39" 9.5°
36" 1 B 30" 164" 18" 3 12" 43" 18.4° 2 6 30" 18" 18" 3 174 43" 14° 5 B 30" 204" 10 3 12" 43" 9.5°
42" 2 i 36" 174" 18" 1" 12" 4'-9” 18.4° 4 I 3-8 127 18" 1 127 a-3" 14¢ I i 3'-6" 113" 187 1" 9" 4'-9” 10.1°
48" 3 8 4'-0" 18" 187 1" 124" 5'-3” 18.4° 5 8 ‘-0 18” 18" 1 123 5°-3" 14 7 [ 4'-0" 13" 187 17 9" 5'-3” 11.9°
54" 4 9 4'-6" 18" 18" 1 134" 5'-9” 18.4° 6 9 4'-8" 18" 18" 13" 193 5°-9" 14 7 9 4'-8" 144" 187 1§ 9" 5'-9” 13.7°
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OF 21" OR LESS. FOR SINGLE FIPE [NSTALLATIONS. ZE” DIA. BARS (TYP.)
% BENT PLATE
faaa < . < < < e
I i ‘ “F" BAR
14" DIA- BAR
SECTION D-D 2ar 147 DIA. BAR
D
DETAIL “A"
v oea. an ‘ DETAIL C
G L/// € 13" DIA. HOLE
14" DIA. BAR
7 : T 1% DIA- BAR
< L—1 <
q8 ::;::;:::::::::::::: I
= | _— N
o & _;;::::;:::=:;;=:::= |
¢ PIPE g = o
o il =N
- T 3 ;77777: —— R | v x
3 3 = I
a | — g
g \i%: o “F"” DIA. BARS 3" PLATE
o \€ o
~ : 14" DIA. BAR
- — FDETAIL “B". ‘
DETAIL “A" % TYP. SEE DETAIL “C”
W
PP
o | ELEVATION
. |7 No. oF -
18 E” SPA. 18" 1 (30" - 54” DIAMETER PIPES, ALL SLOPES
SLOPE DIMENSIONS .| Ay No. oF .
15 E"SPACES 15” | (24” DIAMETER PI1PE, ALL SLOPES)
"
PLAN GENERAL NOTES:
ALL STEEL MATERIAL FOR BAR GRATE SYSTEM SHALL CONFORM TO THE REQUIREMENTS OF
ASTM A575 GRADE 102D STEEL.
5 ALL MATERIAL IN GRATE SYSTEM SHALL BE GALVANIZED
30 pLATE , 14" DIA. BAR N
& 3 GT Lo END) v, oia. GALVANIZING SHALL BE DONE IN ACCORDANCE WITH ASTM A123
REINFORCED EDGE 4 MIN. PLATE U-BOLT ALL MATERIALS, FABRICATION AND INSTALLATION OF OPTIONAL BAR GRATE SYSTEM USED
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IN LIEU OF SAFETY BAR SYSTEM SHALL BE INCLUDED IN CONTRACT UNIT FRICE BID FOR
END SECTION (SAFETY SLOPE].

MISSOURI HIGHWAYS AND TRANSPORTATION
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SAFETY SLOPE END SECTION
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